Journal of Biological Chemistry which allow their use, or from journals such as from PLOS that are completely open access The papers and topics chosen were selected to assess student understanding of the American Society for Biochemistry and Molecular Biology (ASBMB) foundational concepts and learning objectives as well as MCAT2015 foundational concepts and objectives. These two sets of standards broadly overlap. Both ASBMB and the MCAT2015 strongly emphasis scientific inquiry and reasoning skills, which are perhaps best assessed by open-ended questions derived from the literature in which students must employ higher level Bloom skills of application and analysis.
access channel to the hydrophobic binding site in the protein is not large enough to pass cholesterol. These results show that the protein must change conformations to elicit its biological activity. The experiments described below were done to determine if a conformational change occurs in the protein on interaction with lipids, and whether a molten globule state of the protein is formed.
A model structure of N-62 SR is shown below in Figure 1A . It has a tightly folded N-terminal domain and a more loosely folded C-terminal domain. A molecular dynamics simulation of the protein under 3 different protonation states was done in a bath of 9631 water molecules, in order to simulate possible conformational changes in the protein. The first charge state was defined to be neutral, simulating pH 7.0. Next they changed the protonation state of amino acids to reflect expected charges under acidic (pH 4) condition, which might promote a change to the molten globule state. In a last trial, they left the majority of the protein under neutral pH condition, but changed just the charge state of the C-terminal helix to acidic (pH 4.0) conditions. 1. Which amino acids would be protonated on the shift from neutral to acidic (pH 4.0) conditions. Explain why the authors ran a simulation with just the C-terminal helix in the acidic protonation state.
2. Compare the energies of the neutral and acidified strucutures (1B) and the rigidity of the two structures in 1D. Which one is more compact? Flexible? Higher in energy? Which would be more consistent with a molten globule conformation? Do these structures support the notion that the protein might interact with the membrane through its C-terminal helix?
3. Snapshots of molecular dynamics simulations were taken every 100 picoseconds, and the distance between the Cγ of Asp (D)106 in the ω loop and the guanidino group of Arg (R) 272 on the C-terminal alpha helix was determined and represented graphically below in Figure 2C Referring to the location of the amino acids structure shown in Fig 1A, and the data in Fig 2C, which part of the protein is likely to change to promote access of cholesterol to sterol binding pocket in the protein?
In an attempt to run an additional control for their "in silico" molecular dynamics experiment, the authors found two pairs of amino acids with the amino acids in each pair being approximately 4 angstroms from each other in the C helix and adjacent loop. The two pairs were Ser 100/Ser 261 and Asp 106/Ala 268. They changed them to Cys and created "in silico" the following mutation pairs (in single letter code): S100C/S261C and D106C/A268C. Note: DA mutant places the C268 closer to the end of the C helix than in the SS mutant, where the C is position 261 4. Why did they believe that changes these amino acids to Cys would not dramatically change the folding of the protein? 5. Energy minimization results showed that the Cα backbone of the C-terminal helix or Ω loop did not change. What would the likely effect be on the local structure in the vicinity of the pair? How would the molecular dynamics simulation in the top panel of 2C change?
The mutants described above where made using site-specific mutagenesis, and SDS-polyacrylamide gels run.
6. Why did the mutants (DA) and SS migrated further on the gel than the wild type (WT) unmutated proteins?
7. When the mutant proteins were treated first with diothiothreitol (DTT) before electrophoreis, they comigrated with the WT proteins. When the mutant proteins were treated with diamide (oxidizes sulfhydryls to disulfides), their migration was not affected. The structures of DTT and diamide are shown below. Explain the gel results. 
